Neurosteroids allosterically modulate the ion pore of the NMDA receptor consisting of NR1/NR2B but not NR1/NR2A.
Neurosteroids are endogenously derived compounds, mediating rapid effects in the central nervous system. They participate in vital processes, including memory and learning, neuroplasticity, and neuroprotection in Alzheimer's disease. However, the mechanisms behind those effects remain to be elucidated. The neurosteroids pregnenolone sulphate (PS) and pregnanolone sulphate (3alpha5betaS) have recently been shown to allosterically alter the NMDA receptor in nanomolar concentrations. Those studies featured ifenprodil, which is a dirty drug, with affinity to many targets. In this study we compare the NMDA receptors in the hippocampus to recombinant NMDA receptors, using [3H]-MK-801 as radioligand. The results show that neurosteroids modulate the ifenprodil binding kinetics in a narrow concentration interval, addressing it to the NR2B subunit, since no effects were recorded at recombinant NR1/NR2A receptors. The effects were also seen as changes in the manner ifenprodil displaced or induced the dissociation of [3H]-MK-801. It indicates that the neurosteroidal effects indeed alter the ion pore of the NMDA receptor, why it is reasonable to believe that these findings have physiological relevance.